A primary mission of the UGMS is to provide geologic information of Utab through publications; the Cormal publication series is reserved Cor material whose senior autbor is a UGMS stafT member. This Mineral Lease publication provides an outlet Cor non-UGMS authors without necessarily going tbrough extensive policy, technical, and editorial review required by the Cormal series. It also provides a means for non-UGMS authors to publish more interpretive work with the knowledge that readers will exercise some degree of caution. There is no evidence that the Latite Ridgefbiotite latite vent is spatially related to mineralization. In fact, beneath the volcanic cover, it appears to mark a (caldera) boundary between Paleozoic and Precambrian rocks which host ore and volcanic and intrusive rocks which are not suitable hosts; it forms a "wall" to further mining to the south in the Trixie Mine. Mineralization is only spatially related to monzonite intrusions of Silver City stock affinity. No new biotite latite dikes, rich in magmatic sulfides, were found in the vicinity of the vent.
tions and biotite latite lava flows and lahars was found near Gold Bond Spring. The vent appears to be located along an east-west fault zone and caldera boundary. The caldera may be related to eruption of an older ash flow tuff, but not to the Packard Quartz Latite. No conclusive contacts were found to substantiate recent radiometric ages which indicate that the Packard Quartz Latite is not the oldest volcanic unit in the East Tintic Mountains. The Silver City stock also appears to have been emplaced along this east-west zone of faults and vents.
There is no evidence that the Latite Ridgefbiotite latite vent is spatially related to mineralization. In fact, beneath the volcanic cover, it appears to mark a (caldera) boundary between Paleozoic and Precambrian rocks which host ore and volcanic and intrusive rocks which are not suitable hosts; it forms a "wall" to further mining to the south in the Trixie Mine. Mineralization is only spatially related to monzonite intrusions of Silver City stock affinity. No new biotite latite dikes, rich in magmatic sulfides, were found in the vicinity of the vent.
INTRODUCTION
Much of the central and southern East Tintic Mountains has recently been remapped as either part of our work (Keith et al., 1989; Figure 1) or that of J. Hannah and co-workers (1990) . However a critical area of volcanic terrane had remained unmapped (as part of these recent efforts) -namely, the southeastern portion of the Eureka Quadrangle which was interpreted by Morris (1975) as the northern concealed boundary of a caldera (Figure 1 ). This paper reports the findings of our mapping in this vicinity which includes the area adjacent to the Trixie mine.
This area was remapped for several reasons. First, this is the vicinity where Morris (1975; Morris and Lovering, 1979) stated that definitive contacts were present to substantiate his interpretation that most of this portion of the East Tintic Mountains consists of a single sill (Gough Sill). Our previous work on the southern portion of the sill suggests that it actually consists of a series of biotite latite dikes and flows of the same composition. This is also the general vicinity for the caldera boundary which he proposed for eruptions of the Packard Quartz Latite. Second, the radiometric dating which we have completed on samples from the Tintic Mountain quadrangle to the south, (Keith et al., 1989) indicates that much of the volcanic, intrusive and hydrothermal activity is about [37] [38] Ma rather than about 32 Ma as indicated by previous workers. If both ages of volcanism are present in the East Tintic Mountains, then significant changes in the volcanic stratigraphy would need to be made. We inferred that the area to be mapped for this study probably contains the critical fault or stratigraphic contacts between the Latite Ridge Latite, Packard Quartz Latite, and the flows of Sunrise Peak which would be needed to revise the stratigraphy. Lindgren and Loughlin (1919) proposed that some of the latite flows adjacent to the Sunrise Peak stock (Tintic Mountain quadrangle) appeared to emmanate from the stock; we concur with their observations (Keith et al., 1989) . Consequently, we informally refer to these flows as the flows of Sunrise Peak; they are well exposed in the southern portion of the mapped area (Plate 1). These exposures are mostly extrusive, but there are some small bodies of the intrusive phase. However, it is sometimes difficult to isolate the intrusive phase from dominantly extrusive rocks in the field. The rocks of this unit are commonly altered -especially when in the vicinity of Silver City Monzonite intrusions. The rocks immediately south of the Silver City Monzonite stock exhibit strong argillic alteration and silicification; they have a reddish brown, bluish white, or dazzling white color. Some of the most silicified areas are also brecciated. The flows of Sunrise Peak to the east of the Silver City stock are strongly argillized (losing most relict texture) which often imparts a very similar appearance to that of altered Silver City Monzonite. Consequently, it is also very difficult to distinguish these rocks from Silver City Monzonite in the field.
RESULTS

Flows of Sunrise Peak
The flows of Sunrise Peak are generally dark grey to greenish grey, and porphyritic with distinct phenocrysts of plagioclase and biotite apparent in hand sample. The phenocrysts consist of plagioclase, biotite, and augite .
The plagioclase is seriate ranging from 1 to 6 mm in length, but most are larger than 5 mm. Plagioclase phenocrysts commonly occur as aggregates, forming a glomeroporphyritic texture, which is in marked contrast to the occurrence of plagioclase in other latite units. The plagioclase is commonly altered in part to epidote, but near the contact of Silver City monzonite 
Mafic Flows
Mafic flows (-55% Si02; Kim, 1988) and the flows of Sunrise Peak. We infer that these mafic flows occupy the same stratigraphic position as those in the Eureka quadrangle. Therefore, the mafic flows are certainly older than Latite Ridge Latite and probably younger than the flows of Sunrise Peak (Figure 2 ). In addition, a few east-trending mafic dikes are present east of Silver Pass which intrude the flows of Sunrise Peak (Plate 1). These fine-grained dark dikes are not clearly correlative with the mafic flows, but potentially may be the same age and composition. Morris and Lovering (1979) refered to these flows as the "flow member of
Copperopolis Latite" and estimated that the exposed part of the flows near Dry
Herd Canyon is at least 400 feet thick. However, we prefer to informally designate these flows as the "mafic flows" instead of the flow member of Copperopolis Latite, because the stratigraphic position of the Copperopolis Latite, as defined by Morris and Lovering (1979) does not agree with the stratigraphic sequence determined from our mapping ( Figure 2 ).
The mafic flows are generally black, very dense, and have an aphanitic groundmass with pyroxene and plagioclase phenocrysts. The capping flow of the mafic flows north of the Dry Herd Canyon is often vesicular. In thin section, the mafic flows consist of about 31% phenocrysts and 69% groundmass (Table 1) .
Phenocrysts are up to 3 mm in length, but most of them are smaller than 2 mm.
The phenocrysts consist of about 62% plagioclase, 25% clinopyroxene 6% orthopyroxene, and 7% Fe-Ti oxides. However, the capping flow of the sequence (on the eastern side of the mapped area) has lesser amounts pyroxene and Fe-Ti The basal vitrophyre of the Latite Ridge Latite welded tuff can be divided into two lithologies on the basis of crystal contents, i.e. crystal-rich and crystal-poor vitrophyre. Crystal-rich vitrophyre is composed of approximately 14% phenocrysts, 5% lithic fragments, and 81% glassy groundmass . Crystal-poor vitrophyre is composed of approximately 6% phenocrysts, 2% lithic fragments, and 92% glassy groundmass (Table 1 ) . The phenocrysts of crystalrich vitrophyres consist of about 75% plagioclase , 17% biotite, 4% clinopyroxene, 4% Fe-Ti oxide, and a trace of magmatic pyrrhotite (Table 1) Biotite latite dikes also occur along the same trends and in the same vicinity as monzonite porphyry of Silver City stock affinity. This is most noticeable in the Tintic Mountain quadrangle (Keith et al. 1989) and to a lesser extent in the southern portion of the area mapped for this study (Plate The Silver City stock monzonite is generally pinkish grey or brownish grey in color. The texture of the monzonite is dominantly medium-grained equigranular, but slightly porphyritic in many places. Related satellitic dikes and plugs are always porphyritic. The grain size of the monzonite is generally 3 mm or smaller in length, but rarely up to 5 mm. The monzonite is composed of plagioclase, alkali feldspar, augite, uralitic hornblende, quartz, biotite, and accessory minerals in decreasing order of abundance. Plagioclase, augite, and hornblende constitute phenocrystic phases, and alkali feldspar, quartz, or biotite form a groundmass in porphyritic rocks. Plagioclase is the dominant phase in the monzonite and constitutes about 30% of all the crystals. Crystals average 3 mm in length. In hand specimen, plagioclase is dark grey in fresh rocks, but is white in altered rocks. In strongly altered rocks, plagioclase is largely replaced with clay, sericite, or epidote. Alkali feldspar is always anhedral, forms much of the matrix between plagioclase and mafic minerals, and constitutes about 30% of the monzonite.
Alkali feldspar is easily identified in thin sections, because it is uniformly dusty with clay, which contrasts with quartz and fresh plagioclase. Alkali feldspar (or included Fe oxide) imparts a pink color to the matrix. Clinopyroxene is colorless to pale green and subhedral to anhedral. Much of the clinopyroxene is wholly or partly altered to uralitic hornblende. The ratio of clinopyroxene to uralitic hornblende depends on the degree of alteration, ie. the less altered a rock, the less uralitic hornblende. In fresh or weakly altered rocks, clinopyroxene commonly contains many magnetite inclusions.
Clinopyroxene is also altered to chlorite and very minor epidote in very altered rocks. In handspecimen, clinopyroxene, uralitic hornblende, and magnetite commonly form dark greenish mafic clots about 3 mm in diameter. All of the hornblende is secondary, fibrous, green uralite formed by the deuteric alteration of primary pyroxenes. Quartz is generally present as anhedral grains associated with alkali feldspar in the matrix, forming micrographic intergrowths in places. However, resorbed, highly embayed phenocrystic quartz is also present in some rocks. Biotite occurs as scattered, flaky, anhedral grains commonly smaller than 1 mm in length. Biotite generally forms about 5% of the monzonite, but it is absent or a very minor phase in some samples. In addition, biotite is partly or completely replaced by chlorite in altered rocks. Accessory minerals include apatite and sphene.
Other Units A few other lithologies which are included in Figure 2 are not significant aspects of this study and more complete descriptions can be found elsewhere. For example, the Sunrise Peak Monzonite Porphyry, the tuff member of the Copperopolis latite and the overlying lacustrine sediments occur along the southern edge of the Eureka quadrangle, but not in the area mapped for this study. However, they are mapped and described in Keith et al. (1989) and Hannah and MacBeth (1990) . Morris and Lovering (1979) On the south side of the biotite latite vent complex, a steeply-dipping wedge of Latite Ridge Latite is also present (Figure 3) . It overlies the flows of Sunrise Peak to the south, but it appears to have been "cut-off" by the biotite latite vent facies unit on the north. The Latite Ridge Latite immediately south of the vent is 200 to 300 meters higher in elevation than the Latite Ridge Latite in the vent; this difference may be due to collapse after eruption. However, some of this difference in elevation may be due to later faulting.
Immediately west of the biotite latite vent complex, the Latite Ridge Latite consists of over 150 meters of densely welded tuff; this unusual thickness may be due to subsidence of a graben or small "caldera" adjacent to the vent (Figure 3 ).
We previously proposed that both the flows of Sunrise Peak and the lacustrine sediments could be filling a caldera created by eruption of the Copperopolis Latite tuff member (Keith et al., 1989) . Immediately south of the mapped area, the flows of Sunrise Peak are often both over l aid and underlaid by lacustrine sediments. The trend of the Sioux Ajax fault zone marks the approximate northern limit of the flows of Sunrise Peak and possibly the northern limit of the caldera as well. Consequently, the vents for the Latite Ridge Latite and biotite latite might very well be nested along an older caldera boundary as shown in Figure 3 . For example, evidence of east-west faults controlling eruption is found along the north side of the biotite latite vent complex and the adjacent Latite Ridge vent facies rocks ( Figure   3 ) .
However, there is no evidence that this caldera is related to the eruption of the Packard Quartz Latite as proposed by Morris and Lovering (1979) .
Where we have examined the Packard Quartz Latite, it appears to be a series of flows rather than welded ash flow tuffs. In addition, the flows of Sunrise Peak and other units to the south which fill the caldera are older than the apparent age of the Packard. Our previously determined 40Ar/39Ar age for the Sunrise Peak Monzonite is 35.5 Ma (Keith et al., 1989) Regardless of how abundant magmatic sulfides may be in any magma, the largest proportion of sulfur will be present as volatile species. Calculation of the speciation and fugacities of the sulfurous gases for the parental magmas of the Latite Ridge Latite and associated biotite latite cannot be done without good estimates of the magmatic temperatures and oxygen fugacities (in progress). However, Keith et al. (1989) calculated that the biotite latite (of the Tintic Mountain quadrangle) which was rich in magmatic sulfides may have had relatively high fugacities of sulfurous gases. In addition, the magmatic sulfides may contain most of the Cu and Ag present in the magma. We speculate that the magmatic sulfides, and associated metals, may have become slightly enriched in some magmas by crystal settling.
In conclusion, there is no evidence that the Latite Ridgefbiotite latite vent is spatially related to mineralization. In fact, it appears to mark the boundary of a larger caldera and forms a "wall" to further mining to the south in the Trixie Mine. Mineralization is only spatially related to monzonite intrusions of Silver City stock affinity. No new biotite latite dikes, rich in magmatic sulfides, were found in the vicinity of the vent. Index map and simplified geologic map of the East Tintic Mountains (compiled from Morris, 1975; Morris and Morgensen , 1978; Keith et al., 1989 (Hannah and Macbeth, 1990 ). The area enclosed by the trail of circles contains nested calderas and abundant intrusions (Keith et al., 1989) . The area mapped for this study is outlined by the solid black line. 
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